Introduction
Somatic polyembryogenesis (SPE) is a new cell culture technology that needs to be distinguished from somatic embryogenesis and other forms of regeneration (cf. Durzan, 1988a) . SPE, involving the reconstitution of multiple embryos by cleavage or budding of a proembryo, is one of 3 categories of regeneration recognized by Sinnott (1960) . It is one of 4 broad categories of polyembryogenesis (see Table I ). Process control of SPE in cell suspension cultures for the multiplication of tree crops has been reviewed by Durzan (1988a, b) and Durzan and Gupta (1988) . Using cell suspension cultures of embryonal-suspensor masses (ESMs) from lobiolly pine and Douglas fir, morphogenic protoplasts have been prepared that enable the recovery of somatic embryos and the transient expression of a foreign gene (luc) (Gupta and Durzan, 1987a; Gupta et aG, 1988) . Somatic embryos have also been recovered from cryopreserved ESMs (Gupta et al., 1987) 
Physicochemical aspects of polyembryogenesis
In the evolution of the seed habit, fertilization has become independent of water as a medium for the process (Heslop-Harrison, 1983 (Batchelor, 1967 According to Batchelor (1967) , when R equals one, the viscous, inertial and preswhich the stream-tube passes. The current also shows the peripheral formation of new caps. F. The emergence of somatic embryos produced by polyembryogenesis from an ESM transplanted onto the surface of an agar medium is not unlike the start of vertical density current formation in A and B (x 13). G. Fragmentation of a loblolly pine polyembryonic mass in cell suspension culture, as viewed with polarized light, compares with B above (x 24.7). H. A developing loblolly pine embryo (e) with a large suspensor, as viewed under polarized light. The suspensor morphologically resembles the flow patterns (stream lines) of a solid sphere falling in a viscous fluid (x 44.2). 1. Polyembryonic mass, excised from the erosion zone of sugar pine and placed on an agar surface, shows the heaviest embryo at the bottom and the lighter cleavage and budding products on top. Multiple embryos are produced by cleavage and budding polyembryogenesis on a 'thread' of cells in the ESM (x 6.5). J. Embryos transplanted from sugar pine seeds continue to develop and can be rescued, i.e., regenerated, by the process of reconstitution (Sinnott, 1960) and multiplied by somatic polyembryogenesis (Durzan, 1988a) (Durzan, 1988a (Bradley, 1963) . This phenomenon occurs in limnology and is evident in other natural events (Bradley, 1963; Thompson, 1942 (Batchelor, 1967 Shearing stresses are associated with the property of viscosity (Kay and Nedderman, 1985 (Gupta and Durzan, 1987b) .
Settling particles in a viscous fluid form a torus at the front (Batchelor, 1967) . A torus of particles may divide into 2 components, not unlike a cleaved proembryonal cell, at least under certain conditions (see Batchelor, 1967 (Fig. 2) (Boulay et al., 1988; Durzan, 1987) .
